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5. Content of Reply 

(1) Upon reviewing the Observation the applicant 
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received this time, the applicant has submitted the Amendment 
simultaneously with the submission of this Reply. Accordingly, 
it is solicited that the examiner carefully examines the 
present invention again in view of reasons set forth below and 
gives the applicant the affirmative Observation with respect 
to novelty, inventive step and industrial applicability of the 
present invention . 

(2) Observation 

(a) The examiner cites following documents in the International 
Search Report and the Observation. 

Document 1: JP2003-257868A (FUJITSU LIMITED) 2003. 09. 12, 
paragraphs [0065] to [0070], [0010] 

Document -2: JP2000-34 0512A (Matsushita Electric Industrial 
Co., Ltd.) 2000. 12. 08, Paragraphs [ 0089] - [0098 ] , [0100] 

(b) The examiner says as follow in the Observation. 
I. In re claims 1 to 3, 5, 7, 9 to 18 

The document 1 cited in the International Search Report 
describes a manufacturing method of a semiconductor device 
which includes the steps of (a) preparing a first raw material 
gas containing a silane-based compound gas which contains 
carbon atoms in a first hydrogen gas at a first concentration 
of 10% or more ; (b) producing a first diluted raw material 
gas containing 1% of the silane-based compound gas by diluting 
the first raw material gas with a second hydrogen gas; (c) 
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supplying at least a first portion into the inside of a reaction 
chamber in which a wafer to be processed is accommodated; and 
(d) forming a SiGe:C epitaxial layer on a first main surface 
of the wafer to be processed using the first portion of the 
supplied first diluted raw material gas. The inventions 
described in claims 1 to 3, 5, 9 to 18 constitute a portion 
of a manufacturing method of the semiconductor device described 
in the above-mentioned document 1 and hence, the inventions 
lack novelty. 

II. In re claims 1 to 3, 5, 8 

The document 2 cited in the International Search Report 
describes a manufacturing method of a semiconductor device 
which includes (a) a step of preparing a first raw material 
gas containing a silane-based compound gas which contains 
carbon atoms in a first hydrogen gas at a first concentration 
of 10% or more ; (b) a step of producing a first diluted raw 
material gas containing 1% of the silane-based compound gas 
by diluting the first raw material gas with a second hydrogen 
gas; (c) a step of supplying at least a first portion into the 
inside of a reaction chamber in which a wafer to be processed 
is accommodated; and (d) a step of forming a SiGe: C epitaxial 
layer on a first main surface of the wafer to be processed. 
The inventions described in claims 1 to 3, 5, 9 to 18 constitute 
a portion of a manufacturing method of the semiconductor device 
described in the above-mentioned document 2 and hence, the 
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inventions lack novelty. 

III. In re claims 4 

Claim 4 lacks inventive step in view of the documents 
1 and 2 cited in the International Search Report. Although 
"the purity of the hydrogen gas is 99.99% or more" is not 
described in the documents 1 and 2, to take a common technical 
knowledge that a gas used in the manufacturing method of the 
semiconductor device has the high purity in general into 
consideration, it is considered that "the purity of the 
hydrogen gas is 99.99% or more" is suggested in the document 
1 or 2 . Accordingly, it is considered that those who are 
skilled in the art can easily arrive at the adoption of the 
constitution . 

IV. In re claim 6 

Claim 6 lacks inventive step in view of the documents 
1 and 2 cited in the International Search Report. Although 
"an epitaxial-layer forming reaction chamber of a batch-type 
epitaxial device" is not described in the documents 1 and 2, 
the batch-type epitaxial device is a well known art in general 
and hence, it is considered that those who are skilled in the 
art can easily arrive at an idea to carry out the manufacturing 
method of the semiconductor device described in the documents 
1 or 2 using the batch-type epitaxial device. 

V. In re claims 19, 20 

Claims 19 and 20 lack inventive step in view of the 
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document 1 cited in the International Search Report. Although 
"the first concentration is 5% or more 77 is not described in 
the document 1, it is apparent that those who are skilled in 
the art can arrive at the optimization of the concentration 
of the reaction gas in general by the usual try and error or 
the usual application on design. 

(3) . In re technical feature of present invention 

The present invention is summarized as "a manufacturing 
method of a semiconductor device in which in forming SiGe: C 
on a substrate using a vapor phase epitaxial growth method, 
a hydrogen-based carbon source gas which contains a 
carbon-containing silane-based gas at the relatively high 
concentration is further diluted with hydrogen, and only a 
portion of the diluted carbon source gas is supplied to an 
epitaxial growth furnace and hence, an oxygen component which 
is contained in the carbon source gas supplied from a gas 
cylinder without depending on the concentration of the 
carbon-containing silane-based gas is reduced thus forming a 
SiGe: C epitaxial layer having small oxygen impurity". 

The present invention has been made by focusing on a point 
that the concentration of oxygen impurity which is contained 
in the carbon source gas supplied from the gas cylinder does 
not depend on the concentration of the carbon-containing 
silane-based gas. 
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That is, the carbon source gas having the concentration 
higher than the target concentration is supplied from the gas 
cylinder, the carbon source gas is diluted with hydrogen 
temporarily, and only a portion (first portion) of the diluted 
carbon source gas is supplied to the epitaxial growth furnace 
whereby the oxygen impurity is reduced by an amount (second 
portion) of the diluted carbon source gas which is not supplied 
to the epitaxial growth furnace. 

(4) . Comparison between present invention and the disclosure 
of cited document 

It is considered that the invention described in the 
document 1 lies in, as described in paragraph [0016] , "in the 
vapor phase epitaxial growth of SiGe: C, to ensure the C 
concentration at the time of completion (to prevent the 
lowering of the C concentration attributed to the delay in the 
piping system) , a flow rate of the carbon source gas is 
relatively increased and, at the same time, the concentration 
is set to a relatively low value (the concentration being set 
to a high value in the present invention to the 'contrary) 

Here, as shown in Fig. 1, the document 1 merely discloses 
that the carbon source gas and other gases are collectively 
diluted with the hydrogen carrier gas 17 and the whole gasses 
are supplied to the reaction furnace. Such a constitution 
brings about the result that the produced oxygen impurity is 
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increased by an amount corresponding to the increase of the 
flow rate (since there is no component which is discarded). 

It is considered that the invention described in the 
document 2 lies in, as shown in Fig. 1, "in the vapor phase 
epitaxial growth of SiC (Si, SiGe, SiGerC, GaAs ) , the source 
gas (main material) is supplied while being diluted with 
hydrogen, and a doping gas is directly supplied by pulses thus 
acquiring a steep profile". 

In this manner, the document 2 merely discloses an idea 
that the source gas is diluted with hydrogen and is supplied 
to the epitaxial growth furnace, and the idea of the present 
invention that the carbon source gas of high concentration is 
intentionally prepared, the carbon source gas is diluted with 
hydrogen again, and only the portion of the diluted carbon 
source gas is supplied to the epitaxial growth furnace is 
neither disclosed nor suggested by the document 2. 

As described above, the documents 1 and 2 neither 
disclose nor suggest the idea of the present invention that 
the carbon source gas of high concentration is intentionally 
prepared, the carbon source gas is diluted with hydrogen again, 
and only the portion of the diluted carbon source gas is 
supplied to the epitaxial growth furnace. Further, object, 
the constitution and the advantageous effects of the invention 
described in the document 1 are all opposite to the object, 
the constitution and the advantageous effects of the present 
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invention and hence, even when both cited references are 
combined, it is difficult to arrive at the present invention. 

(5) Conclusion 

In view of the above, it is solicited that the 
International Preliminary Examination Report which contains 
the Observation that the novelty, the inventive step and the 
industrial applicability of the present invention conform to 
criteria set forth in the article 33 (1) and (4) of the Patent 
Cooperation Treaty is prepared. 
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